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abstract: Cystacanths of Polymorphus spindlatus 
Amin and Heckmann, 1991, were collected from the 
body cavity of 4 species of killifish in the genus Orestias 
in Lake Titicaca, Peru, where adults were originally 
described from night herons. Infections were more 
common in the livers of O. agassi from open waters 
than from other hosts. Attachment structures of cys¬ 
tacanths were similar in size to those of adults but 
trunk, trunk spines, lemnisci, and reproductive struc¬ 
tures were smaller than the same structures in adults. 
Cystacanths were encapsulated on the liver surface 
within hyaline envelopes and caused host hepatic tissue 
necrosis, disruption of hepatic envelope, and edema¬ 
tous liver cells. 

key words: Polymorphus spindlatus, Acanthoce¬ 
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Since the description of Polymorphus spind¬ 
latus by Amin and Heckmann (1991), consid¬ 
erable effort has been invested in exploring ad¬ 
ditional host systems associated with the life his¬ 
tory of this acanthocephalan. This report de¬ 
scribes the anatomy of the cystacanth of P. 
spindlatus in its paratenic fish host system at 
Lake Titicaca, where adults were initially col- 
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lected from the definitive host, black-crowned 
night heron, Nycticorax nycticorax (Linnaeus, 
1753). This report also describes host-parasite 
relationships at the histopathological level as well 
as in relation to host habitats and sites and fre¬ 
quency of infection. 

Fish were captured between February and July 
1991 and 1993 by gill nets and seines from Lake 
Titicaca in 2 locations. The first location was 
Puno Bay where adults were previously collected 
(Amin and Heckmann, 1991) and the other was 
the open deeper waters of the lake. Of 304 adult 
fishes of the genus Orestias examined fresh, 64 
(21%) were infected with an average of 5.2 cys 
tacanths per infected fish (range 1-8) in liver and 
intestinal serosa (Table 1). Thirty-three cysta¬ 
canths were processed for microscopical exam¬ 
ination, of which 26 specimens were morphom¬ 
etrically studied. The remaining material was 
sectioned in situ. Methods of processing both sets 
of samples are the same as those described by 
Amin and Heckmann (1991). 

Ten males and 16 females were measured. 
Measurements are in micrometers unless oth¬ 
erwise noted; the range is followed by the mean 
in parentheses. Width measurements refer to 
maximum width. Body (trunk) length does not 
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Table 1. Prevalence and mean intensity of cystacanths 
of Polymorphus spindlatus infecting 2 body cavity sites 
of Orestias spp.. Lake Titicaca, Peru, 1991-1993. 


Fish 

species 

Fish infected/ 
fish examined (%) 

Cystacanths 
(mean/infected fish) 

Intes¬ 

tinal 

Liver serosa 

O. agassi 

47/161 (29) 

4 

2 

O. luteus 

15/132(11) 

1 

2 

O. mulleri 

1/3 (33) 

3 

1 

O. olivaceous 

1/8 (13) 

1 

2 


include neck, proboscis, or male bursa (which 
was never extruded). Proboscis hook counts in¬ 
volved at least 2 complete and adjacent rows of 
hooks; the largest 2 hooks in perfect profile of 
each specimen were measured. 

Male and female cystacanths were deposited 
at the U.S. National Museum, Beltsville, Mary¬ 
land, Helminthological Collection, No. 84237 
and the University of Nebraska State Museum 
Manter Laboratory Collection, No. 37935. 

Of the 43 native species of killifish, genus Or¬ 
estias, known from the Lake Titicaca basin (Par- 
enti, 1984), at least 15 are endemic to the Alti- 
plano and Lesser Lake Titicaca, Peru-Bolivia 
(Lauzanne, 1982). Four species from the latter 
population were examined for parasites (Table 
1). All species appear to maintain stable repro¬ 
ductive populations throughout the year and show 
no seasonal variation (Loubens and Sarmiento, 
1985; Loubens, 1989). The most frequently and 
heavily infected species, O. agassi Valenciennes, 
1846, is also the most abundant and commer¬ 
cially important species in the lake. It inhabits 
the pelagic zone and is plentiful in the entire 
lacustrine plant belt. It has a varied diet (Loubens 
et al., 1984; Loubens and Sarmiento, 1985). Or¬ 
estias luteus Valenciennes, 1846, and O. oliva¬ 
ceous Garman, 1895, are perimacrophytic ben¬ 
thos feeders that are also plentiful in the vege¬ 


tation belt (Loubens etal., 1984; Loubens, 1989). 
Orestias mulleri Valenciennes, 1846, typically 
inhabits the benthic part of the medium depth 
area of the lake (Loubens et al., 1984). No in¬ 
testinal parasites were detected. 

Worms infected liver capsules more frequently 
than the intestinal serosa (Table 2). The lower 
prevalence of infection in O. agassi and O. luteus 
from Puno Bay compared to the open deeper 
waters (Table 2) may reflect heavier predation 
on infected Bay fishes by the definitive host. 

The following description of male and female 
cystacanths of P. spindlatus (Figs. 1,2) from their 
fish paratenic hosts is based on a complete mor¬ 
phometric study of 10 males and 16 females. 

General description: Spindle-shaped trunk 
and proboscis. Proboscis hooks similar in size in 
both sexes but double-walled proboscis recep¬ 
tacle and clavate lemnisci larger in females than 
in males. Proboscis with 16-18 rows of 11-13 
hooks each; largest hooks at expanded center. 
Lemnisci shorter than proboscis receptacle. An¬ 
terior trunk spines very small, in 5-8 circles. Hy- 
podermal nuclei prominent and extend into zone 
of trunk spines. Male and female reproductive 
systems not well developed but posterior invag¬ 
inations large; reproductive openings terminal. 

Description of males: Trunk 1.92-2.56 
(2.26) mm long by 0.77-1.12 (0.98) mm wide. 
Proboscis 672-770 (707) long by 266-308 (285) 
wide. Largest proboscis hooks 54-64 (59) long. 
Probosci s receptacle 1,120-1,512 (1,370) long by 
238-280 (252) wide. Lemnisci 840-1,190 (1,032) 
long by 70-266 (161) wide. Very small, ovoid- 
spheroid, contiguous, nearly oblique testes in lig¬ 
ament sac; anterior testis 56-98 (79) long by 58- 
84 (68) wide and posterior testis 70-91 (80) long 
by 56-84 (71) wide. Posterior end of reproduc¬ 
tive structures and bursal muscles unusually en¬ 
larged and never extruded. 

Description of females: Trunk 1.61-3.01 
(2.38) mm long by 0.77-1.16 (1.01) mm wide. 
Proboscis 616-780 (709) long by 220-332 (292) 


Table 2. The effect of locality on infection of body cavity sites of Orestias agassi and O. luteus with cystacanths 
of Polymorhpus spindlatus. 



Puno Bay 

Open deep waters 


Fish species 

Intestinal 

Hepatic 

Intestinal 

Hepatic 

Total 

O. agassi 

O. luteus 

Total 

0/50 (0)* 

0/50 (0) 

0/100 (0) 

5/50 (10) 

3/50 (6) 

8/100 (8) 

4/50 (8) 

1/50 (2) 

5/100 (5) 

34/50 (68) 

9/50 (18) 
43/100 (43) 

43/100 (43) 
13/100(13) 
56/200 (28) 


* Fish infected/fish examined (%). 
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Figures 1,2. Cystacanths of Polymorphus spindlatus from liver surface of their paratenic hosts of the genus 
Orestias. 1. Male cystacanth. 2. Female cystacanth. 


wide. Largest proboscis hooks 54-64 (57) long. 
Proboscis receptacle 1,330—1,680 (1524) long by 
252-336 (274) wide. Lemnisci 902-1,470 (1245) 
long by 98-280 (183) wide. Uterus and uterine 
bell small but distinct, and vagina asymmetrical 
and greatly enlarged. Only very few and minute 
ovarian balls may be present in ligament sacs. 

The pattern of proboscis armature and trunk 
spines in cystacanths of P. spindlatus is the same 
as that of the adults. The trunk is about half as 
long as that of the adults, and there is less sexual 
dimorphism in the cystacanths than in the adults. 
The proboscis and proboscis hooks are practi¬ 
cally identical in size and shape to those of the 
adults. The proboscis receptacle, however, is dis¬ 


tinctly longer than in adults of both sexes. Growth 
in size of trunk and lemnisci as well as devel¬ 
opment of the reproductive structures appear to 
be slower than those of other structures. Cysta¬ 
canths are clearly not precocious and must un¬ 
dergo marked reproductive development in the 
definitive host. Developmental priorities are ap¬ 
parently placed on attachment structures to se¬ 
cure successful establishment in the fish-eating 
avian definitive host, N. nycticorax. The state of 
development of P. spindlatus in the intermediate 
host is unknown, but it would be interesting to 
see whether or not the degree of development of 
attachment structures is comparable to that ob¬ 
served in the paratenic hosts. All worms exam- 
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Figures 3,4. Histopathology of Polymorphus spindlatus cystacanths in the liver of Orestias agassi. 3. Parasite 
(p) adjacent to host liver tissue (hi) causing necrosis (n) and liver capsule separation (double arrowheads). 4. A 
cross-section of the trunk of a parasite (p) next to host liver (hi). Note the disruption of the liver capsule with 
necrotic cells (arrowheads). The encasement of the cystacanth in a hyaline envelope is visible. Edematous 
hepatocytes (e) are seen within hepatic lobules (hi) (trichrome stain). Scale bars = 500 jtm. 


ined were in excellent condition and were prob¬ 
ably viable upon recovery from their hosts. Gr- 
estias spp. clearly serve as an indispensable link 
in the natural infectious cycle of P. spindlatus 
between the intermediate crustacean host and the 
piscivorous definitive host. 

Other cystacanth features that differ signifi¬ 
cantly from those of adults include the minute 
size of trunk spines, the marked enlargement of 
vaginal and bursal invaginations, and the lem- 
nisci being shorter than the proboscis receptacle. 
The neck is not as well developed, as indicated 
in the original description of adults. 

Cystacanths were often found beneath the liver 
capsule of Orestias spp. (Fig. 3). Worms do not 
appear to move into the hepatic lobules but re¬ 
main on the surface. Encapsulation often in¬ 
volved formation of a hyaline envelope (Fig. 3). 
The trunk of the specimen in Figure 4 was also 
encapsulated adjacent to hepatic lobules of Or¬ 
estias. Damage to the hepatocytes immediately 
next to cystacanths included necrosis (Fig. 3), 


edematous liver cells (Fig. 4), and disruption of 
the capsule surrounding the liver (Fig. 4). Para¬ 
sites were readily detachable by breaking the 
dense collagenous connective tissue capsule sur¬ 
rounding them. All worms sectioned had retract¬ 
ed proboscides. 
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